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16. We have now obtained the difference of potential at the ends of the column of CS2 due to the passage through the helix of unit current. It yet remains to describe the means adopted for the measurement of the actual current in absolute measure.
In a former paper, " On the Electro-chemical Equivalent of Silver, and on the Absolute Electromotive Force of Clark Cells*," it was shown how the E.M.F. of a Clark cell was obtained by comparison with the difference of potentials at the extremities of a wire of known resistance, due to the passage of a current known either directly from its effect upon a current measuring apparatus, or indirectly through the deposition of silver. For the purposes of the present investigation this process was reversed, the Clark cell itself being treated as a standard of E.M.F., by which to determine the value of the current, which traversed the known resistance, and also the helix by which the magnetic rotation was produced. The arrangements differed so little from those elaborately described in the paper referred to, that it seems unnecessary to enter into the matter at length. If the reader will refer to Fig. (1), [p. 285], he will understand the electrical connexions, and he may suppose the current-measuring apparatus, EGF, replaced by the magnetising helix. In point of fact this helix was situated in another room at a distance from the E.M.F, compensator and its galvanometer T. The direction of the current in the helix was reversed by a mercury key of the rocker pattern, and care had to be taken that at this moment the galvanometer contact Q was open. The general nature of the arrangement will be sufficienbly understood when it is said that the want of balance between the E.M.F. of the Clark and that at the terminals of the resistance It was made up by E.M.F., taken from an auxiliary circuit, the value of which was afterwards expressed in terms of the Clark. Denoting the force thus added or subtracted by r, upon a scale according to which the force of the Clark was p, the actual difference of potential at the terminals of R may bo written
1 + -} x Clark.
PI
17. As it was intended to use currents of about one ampere, the resistance R was made about [1^-] ohms. The construction was somewhat similar to that of the [4] described in § 33 of the former paper, but on account of the increase in the current to be carried, three wires of German silver were used in parallel. The amount of heating was unimportant for the purposes of the present investigation.
The value of the [1|] was determined by comparison with a combination of three standard units, one (taking the whole current), and two in parallel (giving the £).    At 13° the resistance is T4945 B.A.    At 15C, * Phil. Trans. 1884, Part II. §§ 35, 3G, 38.   [Art. 112, vol. n. p. 278.]   V. D. Sande Bakhuyzen, Fogg. Ann. t. OXLV. 259. 1872.
